Computer-aided, rational design of a potent and selective small peptide inhibitor of cyclooxygenase 2 (COX2).
Cyclooxygenase (COX) is a key enzyme in the biosynthetic pathway leading to the formation of prostaglandins, which are the mediators of inflammation. This enzyme exists mainly in two isoforms, COX1 and COX2. Prostaglandins responsible for the inflammatory process could be sufficiently controlled with the conventional non-steroidal anti-inflammatory drugs (NSAIDs). These drugs, however, had adverse gastrointestinal side-effects and, therefore, drugs that selectively inhibit COX2, such as the coxibs, were developed. Recent reports on the harmful cardiovascular and renal side-effects of the conventional NSAIDs as well as the COX2 selective inhibitors valdecoxib and rofecoxib have once again led to the quest for a novel class of COX2 selective inhibitors. Keeping this in mind, we have used the available X-ray crystal structures of the complexes of COX1 and COX2 with the known inhibitors to carry out a structure-based, rational, molecular modeling approach to design a small peptide inhibitor, which is both potent and selective for COX2. Docking studies using SYBYL 6.81 (Tripos, Inc.) and AutoDock 3.0, indicate that the designed peptides inhibit COX2 with potency in the nanomolar range. Furthermore, it is found to be a million-fold selective for COX2 as compared with COX1. Thus, the small peptide inhibitor is a suitable lead compound for the design of a new class of anti-inflammatory drugs.